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ABSTRACT.-It has been suggested that archaeologically recovered cottontail mandibles

may be identified to species by examining the relationship between mandibular depth and

alveolar length even though most of the cottontail skeleton is not diagnostic to species.

Study of cottontail mandibles recovered by the Dolores Archaeological Program from Ana-

sazi sites in southwestern Colorado has supported this suggestion but indicated that reliable

species identification requires a more thorough analysis of traits. Further investigations

should be directed to the topic of subspecific variation as well.

INTRODUCTION

Although the skeletal remains of cottontail rabbits commonly are recovered from

archaeological sites (e.g. Bertram and Draper 1983, Binford et al. 1983, Cordell 1977),

geological separation of these cottontail species seldom is possible.
**- M~> -* - 1

(1975:83-86) have noted that the taxonomic relationships between the i

Findley et al.

floridanus), the mountain or Nuttall's cottontail (S' "o —r v ' 'wu/iaoy, me IIlUU.Ilia.lU UI i>UU4ll 3 Luuuuitt" ^;-v.- a - -
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desert cottontail (Sylvilagus audubonii) require further clarification, at least in New
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*ters can be used to separate the desert cottontail from the other two species even in

archaeological and fossil materials. These characters, particularly mandibular measure-

"*nts, have been used in several zooarchaeological analyses of cottontail remains to

* te «tun e the species represented (Akins 1984; Anderson 1980; Harris 1963, 1970;

njjPm 1979). This article indicates that the identification of cottontails is not neces-

>> as straightforward a matter as suggested by Findley and his coworkers.
"k bones of cottontail rabbits occur more frequently in sites excavated by the
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Archaeol °gical Program 1 than those of any other single taxon (Neusius 19So).

this reason alone it was considered desirable to determine the cottontail species
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SPECIES DETERMINATIONSUSING BIVARIATE PLOTS
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to measure this are the alveolar length and the depth of the lower jaw (Fig. 1). Alveolar

length is defined as the distance between the anterior margin of the third premolar and

the posterior margin of the third molar. However, these authors suggest that the distance

between the anterior border of P3 and the posterior margin of Mi will suffice in studies

of archaeological and fossil material. Mandibular depth is defined as the distance between

the anterior border of the fourth premolar and the ventral border of the mandible at right

angles to the toothrow.

Dental characteristics also may be useful in identifying cottontail species accordii*

to Findley and his coworkers. The borders of the desert cottontail's posterior external

reentrant angle on premolar 3 are strongly crenulated, while those of the eastern cotton-

tail are less crenulated and those of Nuttall's cottontail are smooth (Findley et al. 1975:

85-86).3

In the Dolores study osteological measurements were made on 302 cottontail man-

dibles from 27 archaeological sites located in the Dolores project area. Nineteen of these

apparently were from juvenile individuals, and these were omitted in the subsequent

analvsis.

The measurements taken followed those recommended by Findley and his co-

workers.

nier calipers.

As shown in Figure 1, distance A is the depth of the jaw, measured with aver

tandardize this measurement, the man
aligned vertically an

I on

The

stationary part of the calipers then was placed on the most anterior portion of the alveo-

an

gned
of the ridge of bone at the anterior alveolar notch is variable and the area may be eroded

in archaeological specimens. As with all our measurements we attempted to be as consis-

tent as possible in locating this point. Distance B is the length of the toothrow. The
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measurement was taken with the calipers from the anterior alveolar notch of the third

premolar to the posterior alveolar notch of the third molar. Distance C is the modified

alveolar length recommended for archaeological materials. The calipers were set at the

anterior alveolar notch of the third premolar and expanded to the posterior notch of

the first molar in order to obtain this measurement. In our study, sample size was in-

creased by 27 when mandibles for which only distances A and C could be measured
were added.

The crenulation of the enamel border of the third premolar also was examined.

Using a 10 power magnifying lens, a subjective evaluation was made on a scale of to

J with 3 assigned to very-, 2 to somewhat-, 1 to slightly crenulated, and to uncrenulated

specimens.

In order to classify these specimens each mandible for which distance B was present

was plotted on a scattergram (Fig. 2). Mandibular depth was measured along the x-axis

and alveolar length (P3-M4) was measured on the y-axis. An approximation of the line
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an

Mandibl
fied as Nuttall's cottontail while those falling below the line were identified as desr
cottontail.

A second scattergram was constructed for the relationship between mandibul*
depth and the shorter measure of alveolar length (P3-M1). In this scattergram the species

assignments made on the basis of the first scattergram were used to assess the probable

species of the mandibles for which distance B was lacking. In those cases in which it

remained unclear, the crenulation of the enamel border was used as the arbiter of prob-

able species. However, we considered these identifications to be unreliable compared to

those made obvious by the bivariate plot.

term

am
an

Flint and N'eusius (in press).

However, we remained dissatisfied with the method of species determination used.

bivariate plots established that both species were present in the Dolores area and

utilized by the Anasazi. They did not indicate how reliable the species identifications

were. In instances in which our subjective evaluation of crenulation of the enamel border

was the primary indicator, we considered the identifications unreliable, but more subde

variation in accuracy was not obvious. Because correct identification was important to

the analysis of the temporal and spatial distributions of these species, we wanted to asses

our accuracy more thoroughly.

SPECIES DETERMINATIONSUSING DISCRIMINANT ANALYSIS

Thus, we made a second attempt to determine species using mandibular measure-

ments. We decided to use discriminant ar^i^eic ™„ ^ 1 ,Wn mttnn tails whose

wn and then employ the discriminan
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iminant

283 adult Dolores mandibles originally classified using bivariate plots. Figure 3 is a

histogram
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DISCUSSION
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The discriminant analysis also results in some mandibles being assigned to a different

species than was suggested by the use of bivariate plots. Thirty -nine (10.2%) of the pre-

historic mandibles were assigned to a different species by the discriminant analysis. The

probabilities of group membership do tend to be low for this group. Within it 74.4% of

the cases are assigned to a species with probabilities of less than .90. Nevertheless, it is

clear that the modern population we obtained differs from that used by Findley and his

coworkers with respect to these two characters. Sample size could be a factor here, but

it is also possible that subspecific variation is involved. Most of the modern desert cotton-

tails measured by us were assigned to S.a. bailey i, a subspecies which does not occur in

New Mexico (Hall 1981:Map 225). Similarly most of the modern Nuttall's cottontails

were assigned to S.n. grangeri which also does not occur in New Mexico (Hall 1981:

Map 223).

Finally, the use of discriminant analysis in zooarchaeological analysis may be pre-

ferable to that of bivariate plots even if such a small number of variables is involved.

This is because it provides probability assessments for the species assignment of each

mandible. However, the discriminant analysis also indicates that the relationships be-

tween these species is not adequately defined by these characters alone. Separation

could be improved by obtaining a larger sample of known specimens, adding more char

acters to the analysis^ and investigating the possibility of subspecific variation.

We intend this article as a caution to zooarchaeologists attempting to identify cotton-

tail species. Certainly it is naive to apply the plot provided by Findley et al. to a variety

of archaeological situations without further research on the variability in these characters

between species. However, we do not mean to suggest that the separation of cottontails

not be attempted by zooarchaeologists. A number of important behavioral and environ-

mental questions may be addressed through detailed study of cottontail remains. W«

think that this is an instance in which further investigation of taxonomic and distribu-

tional relationships by zooarchaeologists is required in order to do justice to zooarchae-

ological data bases. We hope that this summary of our analyses serves as a stimulus to

further study of this topic.
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NOTES

1

Since 1978 the Dolores Archaeological Program has been under contract with the U.S.

Department of Interior, Bureau of Reclamation (Contract No. 8-07-40-S0562) to miti

an

County, Colorado. Faunal remains have been recovered from approximately 150 archae-

ological sites the majority of which belong to the Anasazi cultural tradition and date

between A.D. 600 and 950.

2 The modern range of eastern cottontail is far removed from the Dolores area (Hall 1981

Map 223). Thus, we did not anticipate the presence of this species in the area during the

period of Anasazi occupation.

3v
Crenulation of the enamel of all cheek teeth has been examined by Orr (1940) for

California cottontails and may be useful for Colorado cottontails as well (R. Findley pers.

communication).

The authors are aware that more variables are normally used in discriminant analysis.

However, Klecka (1980:15) specifically indicates that we have not violated any basic

assumptions of this technique. We used this technique because it allowed us to assign

group membership or species with a probability, the exact problem with the bivanate

plots which we sought to remedy.

5
Hulbert (1972) uses dental characters which might be of use.


